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SUMMARY

Background

The U.S. Department of Energy (DOE) Office of Biological and Environmental Research (OBER), within
the Office of Science (SC), proposes to add a Field Research Center (FRC) component to the existing
Natural and Accelerated Bioremediation Research (NABIR) Program. The NABIR Program is a ten-year
fundamental research program designed to increase the understanding of fundamental biogeochemical
processes that would allow the use of bioremediation approaches for cleaning up DOE’s contaminated
legacy waste sites. An FRC would be integrated with the existing and future laboratory and field research
and would provide a means of examining the fundamental biogeochemical processes that influence
bioremediation under controlled small-scale field conditions. The NABIR Program would continue to
perform fundamental research that might lead to promising bioremediation technologies that could be
demonstrated by other means in the future.

For over 50 years, DOE and its predecessor agencies have been responsible for the research, design, and
production of nuclear weapons, as well as other energy-related research and development efforts. DOE’s
weapons production and research activities generated hazardous, mixed, and radioactive waste products.
Past disposal practices have led to the contamination of soils, sediments, and groundwater with complex
and exotic mixtures of compounds. This contamination and its associated costs and risks represents a
major concern to DOE and the public.

The high costs, long duration, and technical challenges associated with remediating the subsurface
contamination at DOE sites present a significant need for fundamental research in the biological,
chemical, and physical sciences that will contribute to new and cost-effective solutions. One possible low-
cost approach for remediating the subsurface contamination of DOE sites is through the use of a technology
known as bioremediation. Bioremediation has been defined as the use of microorganisms to biodegrade or
biotransform hazardous organic contaminants to environmentally safe levels in soils, subsurface materials,
water, sludges, and residues. While bioremediation technology is promising, DOE managers and non-DOE
scientists have recognized that the fundamental scientific information needed to develop effective
bioremediation technologies for cleanup of the legacy waste sites is lacking in many cases. DOE believes
that field-based research is needed to realize the full potential of bioremediation.

Purpose and Need

The Department of Energy faces a unique set of challenges associated with cleaning up waste at its
former weapons production and research sites. These sites contain complex mixtures of contaminants in
the subsurface, including radioactive compounds. In many cases, the fundamental field-based scientific
information needed to develop safe and effective remediation and cleanup technologies is lacking. DOE
needs fundamental research on the use of microorganisms and their products to assist DOE in the
decontamination and cleanup of its legacy waste sites.

The existing NABIR program to-date has focused on fundamental scientific research in the laboratory.
Because subsurface hydrologic and geologic conditions at contaminated DOE sites cannot easily be
duplicated in a laboratory, however, the DOE needs a field component to permit existing and future
laboratory research results to be field-tested on a small scale in a controlled outdoor setting. Such field-
testing needs to be conducted under actual legacy waste field conditions representative of those that DOE is
most in need of remediating. Ideally, these field conditions should be as representative as practicable of the
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types of subsurface contamination conditions that resulted from legacy wastes from the nuclear weapons
program activities. They should also be representative of the types of hydrologic and geologic conditions
that exist across the DOE complex.

Proposed Action and Alternatives

Proposed Action. The proposed action is to select and operate a field research component of the NABIR
Program through the use of an FRC. The proposed FRC would consist of contaminated and

uncontaminated, i.e., background areas on DOE lands. Within these areas would be small test plots (less
than one acre), along with supporting field site trailers and existing laboratory facilities. The areas would
serve as the primary field site for small-scale basic bioremediation research activities. The types of
activities that could occur at the proposed FRC can be categorized into passive and active site
characterization, obtaining research-quality samples, and in situ research. Because the activities at the
proposed FRC would be undertaken in an area limited to less than an acre and a depth of 75 feet, the scale of
research activities would be considered small (for a description of the proposed action at the FRC see
Section 2.0 and Appendix A).

Passive subsurface characterization activities are described as non-intrusive (e.g., ground penetrating radar,
electromagnetics, and resistivity) and intrusive (e.g., seismic tomography, radar, direct push penetrometer,
creation and use of injection/extraction wells). Active characterization can be defined as the addition of
some substance (e.g., air, non-toxic chemical tracers such as bromide, or a gas tracer such as helium or
neon) to the subsurface under controlled conditions. The FRC would be a primary source for groundwater
and sediment samples for NABIR investigators. Obtaining research-quality samples would be critical to the
research conducted under the NABIR program at the FRC. Groundwater would be sampled by pumping
water from existing wells or by installing new wells.

In situ research (i.e., research occurring in soils and groundwater at the FRC) would include biostimulation
and bioaugmentation studies within the test plots. Biostimulation would involve introducing substances
(e.g., electron donors and acceptors) into the subsurface to stimulate naturally occurring microorganisms to
bioaccumulate or transform a heavy metal or radionuclide. Bioaugmentation would involve the injection of
additional microorganisms into the subsurface to either bioaccumulate heavy metals or radionuclides, or
transform them such that they become less toxic or less mobile in the subsurface. /n sifu research would
only use non-toxic chemicals. There would be no use of genetically engineered microorganisms, no
injections of radioactive materials, and no use of human pathogens. With the exception of the proposed
placement of temporary work/sample preparation trailers at the test plots, there would be no new
construction involved with the operation of the proposed FRC. Existing utilities would be used, and there
would be no impacts to these utilities because of the small-scale research being proposed. Heavy equipment
(e.g., drill rigs, brush hogs, augers) would be used when necessary for site clearing prior to conducting
research at the background or contaminated sites. The equipment would be used for short periods of time.
Best management practices and all applicable rules and regulations would be followed during the use of
equipment.

Alternatives. This Environmental Assessment (EA) analyzes two alternative sites: Oak Ridge National
Laboratory (ORNL)/Y-12 Site, Oak Ridge, Tennessee; and Pacific Northwest National Laboratory
(PNNL)/DOE Hanford 100-H Area, Richland, Washington; and No Action. OBER used a systematic three-
phased process to identify suitable alternative sites for the location of a proposed FRC. In Phase I, the
requirements for an FRC were developed (e.g., the FRC must be located at a DOE site and must have legacy
waste produced during research, design and production of nuclear weapons). DOE sites that met the
requirements were identified. Eight sites expressed an interest in competing for FRC status: 1)
PNNL/Hanford Site, WA; 2) Idaho National Engineering and Environmental Laboratory, ID; 3) Lawrence
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Livermore National Laboratory, CA; 4) Los Alamos National Laboratory, NM; 5) Nevada Test Site, NV; 6)
ORNL, TN; 7) Sandia National Laboratory, NM; and 8) Savannah River Site, SC. In Phase II, preferred
characteristics for the FRC were identified and provided to the DOE sites along with a request for formal
proposals. Of the eight candidate sites, only two indicated that they had field locations that met the
preferred characteristics. Those two sites submitted proposals that contained scientific/technical,
management and cost information. The two FRC candidate sites that met the criteria and had the preferred
characteristics for an FRC, and therefore represent the array of reasonable alternative sites for the proposed
FRC are:

*  Oak Ridge National Laboratory/Y-12 Site, Oak Ridge, Tennessee
*  Pacific Northwest National Laboratory/DOE Hanford Site, Richland, Washington.

Due to budget constraints, Phase III of the alternative site identification process involved a peer review of
the two DOE sites that submitted scientific/technical proposals to be considered for the first FRC. Based on
results of peer review of the scientific/technical proposals, on-site visits, and on the assessment of
environmental impacts provided in this EA, DOE’s preferred alternative is the ORNL/Y-12 Site. Pending
additional funding for the NABIR Program, the PNNL/Hanford Site might be funded as an FRC at some
point in the future.

The ORNL/Y-12 Site FRC would include a previously disturbed 243-acre (98-hectares) contaminated area
and a 404-acre (163-hectares) uncontaminated background area on the Y-12 Site. Within these areas would
be small (less than one acre) test plots where field research would take place. The contaminated area at the
PNNL/Hanford 100-H Area would be approximately 2,950 feet long (900 meters) by 2,300 feet wide (700
meters) and consist of about 160 acres of land. There are two proposed uncontaminated background areas at
the PNNL/Hanford Site that are smaller in size than the contaminated area. Test plots of approximately one
acre would be located within the contaminated area.

The No Action Alternative consists of not implementing a field-based component to NABIR by not
selecting or operating an FRC. This would result in continuing the NABIR Program’s laboratory-based
fundamental research approach as it is currently conducted by OBER, but without the benefit of focused and
integrated field testing under actual legacy waste cleanup situations. Specifically, fundamental
bioremediation research supported by OBER would not integrate laboratory-based research with field-based
research from the FRC site. Laboratory findings would not be field-tested. The No Action Alternative
would not satisfy the purpose and need.

Environmental Consequences

General Considerations. This EA analyzes the potential impacts to the environment at the proposed FRC
at Oak Ridge, the alternative site at Hanford, and the No Action alternative. This EA bounds the type of
work expected to occur at the FRC based on similar work that has occurred in other research programs on
DOE and non-DOE sites. Resource areas analyzed include: earth resources; climate and air quality; water
resources; ecological resources; archaeological, cultural and historical resources; land use, recreation and
visual/aesthetic resources; socioeconomic conditions; human health; transportation; waste control; and
environmental justice. Overall, because of the small-scale nature of the proposed field research; the
limited potential for impacts to the environment; the OBER environment, safety and health and scientific
review processes; and the regulatory and permitting compliance that would be required, no adverse
environmental impacts would be anticipated.
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With the exception of the proposed placement of temporary work/sample preparation trailers at the test
plots, there would be no new construction involved with the operation of the proposed FRC. FRC research
activities would not include actions that would change the landscape (e.g., large-area bulldozing, large-scale
clearing, or excavation). Activities to support site characterization, to obtain research-quality samples, and
to conduct in sifu research would not impact the environment of the proposed FRC because of the small-
scale nature (less than one acre and to a depth of less than 75 feet) of the proposed activities. Drilling to
obtain groundwater and other sampling actions would not produce significant amounts of fugitive dust. It is
expected that these activities would generate much less dust than normal farming practices in the
surrounding areas. Operation of the FRC would use standard, construction best management practices to
control erosion, (e.g., silt fences, berms) and water for dust suppression and to control fugitive emissions
during drilling and other activities. It is anticipated that these and other construction/drilling management
practices would adequately control fugitive emissions of radionuclides and any other air pollutants. Heavy
equipment (e.g., drill rigs, brush hogs, and augers) would be used for supporting research at the FRC
through maintenance and by preparing the test plots for well and for core samples. The equipment would be
used for short periods of time and would not adversely impact the surrounding environments (e.g., habitats
and sensitive receptors). Any shipment of hazardous materials to or from an FRC would follow U.S.
Department of Transportation Hazardous Materials Regulations. Collection and transportation of samples
within the FRC would follow existing DOE procedures and meet all environmental, safety, and health
requirements. Existing utilities would be used, and there would be no impacts to the environment or to the
availability of these utilities because of the small-scale of research activities proposed.

ORNL/Y-12 Site. Potential impacts of concern from siting and operating the proposed FRC at the ORNL/Y-
12 Site include contamination of groundwater and surface water (Bear Creek), impacts to sensitive species
and habitats, and exposure of FRC workers from radiological sources at the contaminated FRC areas.

FRC activities to support site characterizations, obtain research-quality samples, and perform in situ
research would occur away from all surface waters including Bear Creek. Research would take place
approximately 100 feet (30 meters) from Bear Creek. Research activities would be temporary and small
in scale. Any potential runoff occurring as a result of ground-disturbing activities, coupled with rain
events, would be controlled by implementing best management practices such as silt fencing at site-
specific research areas within the FRC.

The potential exists that groundwater additives injected as part of in situ research at either the
background or contaminated areas might pass through groundwater channels to the surface waters of Bear
Creek. Small quantities of nontoxic tracers, nutrients, electron donors or acceptors, microorganisms, or
other substances might be injected either in the background or contaminated areas of the FRC in
accordance with best management practices and close monitoring of environmental conditions.
Procedures for minimizing migration of contaminants during drilling and abandonment of boreholes and
wells would be developed and described in the FRC management documents. These procedures may
include sealing the upper few feet of shallow boreholes with low permeability bentonite or grout and
installing conductor casing across the unconsolidated zone and sealing with grout or bentonite prior to
drilling to deeper bedrock zones.

Previous studies in the Bear Creek Valley have used dye tracers to study groundwater flow. At downstream
points in Bear Creek where the dye emerged, no adverse effects on aquatic life were detected. Bromide
tracers injected less than 100 feet from the creek were not detected above background levels in seeps or in
Bear Creek. Based on these studies, tracers injected in the contaminated area appear to be greatly diluted,
and in at least one case were not detectable in Bear Creek. This dilution, plus the fact that tracers used by
the NABIR Program would be nontoxic, would result in no impact to either groundwater or to the surface
waters of Bear Creek.
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Previous studies also suggest that when nutrients were “added” to the subsurface, the native microbial
community structure was changed in the immediate vicinity of the addition, but the changes lasted only as
long as the additional nutrients were present. Native microorganisms that would be used most likely would
be strains that would be isolated from the contaminated area and then reinjected. Reinjection of native
microorganisms would not be expected to be of concern either at the background or contaminated area.
Non-native microorganisms might be obtained from some other field site and then injected at both the
contaminated and background areas. Previous studies suggest that non-native microorganisms that would
be used at the contaminated area would not move any great distance from the point of injection. The
concentrations of microorganisms that would be used and the amounts potentially injected would be very
small and would not be expected to create impacts to the environment. Non-native microorganisms on a test
plot would not be expected to persist in the environment and would not be expected to reach Bear Creek.
Genetically engineered microorganisms would not be injected either into the background or contaminated
areas.

The only FRC activities expected to occur within floodplain areas would be well-drilling and monitoring
(e.g., installation of piezometers). Procedures for preventing migration of contaminants down well
boreholes would be developed and described in the FRC management documents. These procedures may
include sealing the upper few feet of shallow boreholes with low permeability bentonite or grout and
installing conductor casing across the unconsolidated zone and sealing with grout or bentonite prior to
drilling to deeper bedrock zones. No structures or facilities would be situated in the floodplain. Movement
of heavy equipment through the floodplain would be a temporary occurrence and would not impact the
capacity of the floodplain to store or carry water. The negative effects to floodplains from the movement
of heavy equipment alone is expected to be negligible. Because FRC research would take place on small
test plots (less than one acre), it is anticipated that any wetlands found in potential research areas would
be avoided. In addition, the limited ground-disturbing activities associated with FRC research would
preclude damage to adjacent wetlands that might be in proximity to selected research areas. A Floodplain
Assessment and Statement of Findings for the Y-12 Site Area of Responsibility has been completed, and
actions undertaken by investigators would be covered by this assessment (see Appendix D).

Human health effects could potentially result from FRC worker exposure to contaminated soil and
groundwater, from occupational hazards associated with site work such as well drilling and core
sampling, and from hazards associated with accidental releases of liquid chemicals. Radiological doses to
workers were bounded by evaluating a “bounding analysis” scenario, in the absence of any existing data
on worker doses for this kind of work in the field. Workers were assumed to spill small amounts of soil
(5 grams per year) and groundwater (5 milliliters per year) on themselves during the course of retrieving
and processing the core samples. To maximize the potential dose, it was further assumed that the workers
did not wash off the contamination, but actually ingested it. For the soil ingestion pathway, the total dose
(for all radionuclides) is estimated to be less than 0.01 mrem/year, which is ten thousand times less than
the limit of 100 mrem/year allowed for members of the public under Title 10, Code of Federal
Regulations, Part 835, Section 208. The groundwater ingestion pathway is three times smaller, with a
total dose of approximately 0.003 mrem/year. To estimate the total potential risk to workers from this
“bounding analysis” exposure scenario, it is further assumed that the workers were exposed during the
entire life of the project, which is ten years. The combined annual dose from both the soil and
groundwater ingestion pathways is 1.26E-02 mrem per year (9.47E-03 + 3.09E-03). Over the ten-year
lifetime of the project, the total dose is ten times that amount, or 1.26E-01 mrem, which yields a lifetime
risk of 6.28E-08, or roughly six in one hundred million. There are no expected radiological health risks to
workers expected from work on the FRC.

Occupational hazards and industrial accidents, such as those associated with well-drilling/sampling and
striking a subsurface structure during drilling, have been very few during previous and similar work in the
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Bear Creek Valley. Existing wells would be used to the maximum extent possible during NABIR field
work on the FRC, thus the amount of new well-drilling work would be minimal. The potential for health
effects from accidents on the FRC is expected to be minimal. The expected low radiological doses and
the absence of serious accidents during previous field work in the Bear Creek Valley provides a
reasonable yardstick for the expectation of minimal impacts to people and the environment during future
NABIR studies.

The small scale of the action and its expected minimal level of environmental consequences for the
proposed FRC, should not result in any socioeconomic or environmental justice impacts.

PNNL/Hanford 100-H Site. Potential impacts of concern from siting and operating the proposed FRC at
the PNNL/Hanford 100-H Site include contamination of groundwater and surface water (Columbia River)
and exposure of FRC workers from radiological sources at the contaminated FRC areas.

FRC activities to support site characterizations, obtain research-quality samples, and perform in situ
research would occur away from all surface waters including the Columbia River. Research would not
occur closer than 200 feet (60 meters) from all surface waters, including the Columbia River. The closest
point where injection of materials might occur would be in the contaminated area 200 feet from the
Columbia River. Tracer injections at the two proposed background areas would be more than 1,500 feet
from the Columbia River and concentrations would be expected to be unmeasurable by the time the tracer
had traveled only half that distance. PNNL has proposed to install a series of groundwater extraction
wells within each test plot to capture any substances injected into upstream injection wells. These
extraction wells would be positioned to intercept groundwater flow moving toward the Columbia River.
In addition, PNNL could make use of a secondary containment system of existing extraction wells located
within 150 feet of the Columbia River to ensure that substances injected as part of in situ research by
NABIR investigators do not reach the Columbia River. The existing extraction wells are part of an on-
going Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Interim
Remedial Action that involves pumping and treating for chromium-contaminated groundwater. Filters to
extract tracers, electron donors and acceptors, nutrients, microorganisms and other substances would be
added to the existing well filtration system, as needed. The pump and treat extraction wells have been
operating constantly and will continue to do so. The use of nontoxic and non-persistent tracers coupled
with the proposed and existing extraction well systems would ensure that tracers would not reach the
Columbia River.

Research activities on the FRC that might disturb the land would be temporary and small in scale; e.g.,
injecting a small quantity of native microorganisms into the background and contaminated areas of the
proposed FRC. Native microorganisms would most likely be strains that would be isolated from the
contaminated area and reinjected. Reinjection of native microorganisms would not be expected to be of
concern either at the background or contaminated area. Non-native microorganisms would not be
injected either at the background or contaminated areas. Similarly, genetically engineered
microorganisms would not be used either at the background or contaminated areas. Any potential runoff
occurring as a result of ground-disturbing activities, coupled with rain events, would be reduced by
implementing best management practices such as silt fencing at site-specific research areas within the
FRC.

No structures or facilities would be constructed in the floodplain. Movement of heavy equipment through
the floodplain would be a temporary occurrence and would not impact the capacity of the floodplain to
store or carry water. The negative effects to floodplain from the movement of heavy equipment alone is
expected to be negligible. To the extent practicable, staging areas and access roads would be temporary,
construction would be limited to periods of low precipitation, and stabilization and restoration of the
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affected areas would be initiated promptly. Wetlands in association with the Columbia River occur on the
banks of the Columbia in proximity to the proposed contaminated area and background area. These
wetlands are small in scale and are generally associated with the immediate bank of the Columbia River.
Proposed FRC research would not occur in proximity to the wetlands and would not impact them.

Human health effects could potentially result from FRC worker exposure to contaminated soil and
groundwater, from occupational hazards associated with site work such as well drilling and core sampling,
and from hazards associated with accidental releases of liquid chemicals. Radiological doses to workers
were bounded by evaluating a “bounding analysis” scenario, in the absence of any existing data on worker
doses for this kind of work in the field. Workers were assumed to spill small amounts of soil (5 grams per
year) and groundwater (5 milliliters per year) on themselves during the course of retrieving and processing
the core samples. To maximize the potential dose, it was further assumed that the workers did not wash off
the contamination, but actually ingested it. For the soil ingestion pathway, the total dose (for all
radionuclides) is estimated to be less than 0.01 mrem/year, which is ten thousand times less than the limit of
100 mrem/year allowed for members of the public under Title 10, Code of Federal Regulations, Part 835,
Section 208. The groundwater ingestion pathway is three times smaller, with a total dose of approximately
0.003 mrem/year. To estimate the total potential risk to workers from this “bounding analysis” exposure
scenario, it is further assumed that the workers were exposed during the entire life of the project, which is
ten years. The combined annual dose from both the soil and groundwater ingestion pathways is 1.26E-02
mrem per year (9.47E-03 + 3.09E-03). Over the ten-year lifetime of the project, the total dose is ten times
that amount, or 1.26E-01 mrem, which yields a lifetime risk of 6.28E-08, or roughly six in one hundred
million. There are no expected radiological health risks to workers expected from work on the FRC.

Occupational hazards and industrial accidents, such as those associated with well-drilling/sampling and
striking a subsurface structure during drilling, have been very few during previous and similar work the at
the Hanford Site. Existing wells would be used to the maximum extent possible during NABIR field work
on the FRC, thus the amount of new well-drilling work would be minimal. The potential for health effects
from accidents on the FRC is expected to be minimal. The expected low radiological doses and the limited
number of accidents during previous field work at the Hanford Site provide a reasonable yardstick for the
expectation of minimal impacts to people and the environment during future NABIR studies.

No Action. Under the No Action alternative, there would be no FRC at the Oak Ridge or Hanford sites.
As a result, DOE would not be able to conduct integrated field-based research and no intrusive actions
would be taken by the NABIR Program, resulting in no impacts to the affected environment at Oak Ridge
and Hanford.

Stakeholder Involvement

In January 2000, DOE provided the Federal, State, and local government agencies, the local communities,
and Tribes with the draft EA for a 30-day review. There were no comments from the Tribes or community
members and the comments received from the Federal and State and local government agencies were
addressed in this final EA. Appendix B provides a list of commentors, their comments, and the location
within the EA where each comment is addressed.
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1.0 INTRODUCTION

The U.S. Department of Energy’s (DOE) Office of Biological and Environmental Research (OBER),
within the Office of Science (SC), proposes to add a Field Research Center (FRC) component to the
existing Natural and Accelerated Bioremediation Research (NABIR) Program. The purpose of the
NABIR Program is to increase the understanding of fundamental biogeochemical processes that allow
the use of bioremediation approaches for cleaning up DOE’s contaminated legacy waste sites. A
Field Research Center would be integrated with existing and future laboratory and field research and
would provide a means of examining the fundamental
biogeochemical processes that influence bioremediation

approaches under field conditions. The purpose of the NABIR
Program is to increase the
understanding of fundamental
biogeochemical processes that

This National Environmental Policy Act (NEPA)
Environmental Assessment (EA) is the first of a two-
tiered NEPA process for the NABIR Program. The first . ..
tier describes OBER’s approach to implégment the allow the use of blore'medlatlon
existing NABIR Program, and analyzes the potential approaches for .CIean ing up
environmental consequences associated with the DOE’s contaminated legacy
selection and operation of a Field Research Center waste sites.

(FRC) within the program. (See Section 2.0 and
Appendix A for a description of the proposed action.)
As required, the No Action alternative is also evaluated. The second tier of the NABIR NEPA
compliance process would be the evaluation of the appropriate level of NEPA documentation that
would be prepared for the specific field research proposed to be conducted at the FRC. The evaluation
would consider whether the proposed field research is bound by this EA. If it were found that a
proposed project was not bound by this EA but might significantly affect the human environment,
DOE would undertake appropriate, specific NEPA revisions.

In January 2000, DOE provided the Federal, State, and local government agencies, the local
communities, and Tribes with the draft EA for a 30-day review. There were no comments from the
Tribes or community members and the comments received from the Federal and State and local
government agencies were addressed in this final EA. Appendix B provides a list of commentors,
their comments, and the location within the EA where each comment is addressed.

This document complies with NEPA of 1969 (42 U.S.C. 4321-4347), the Council on Environmental
Quality’s Regulations for Implementing the Procedural Provisions of NEPA (Title 40, Code of
Federal Regulations, Parts 1500-1508) and DOE’s NEPA Implementing Procedures (Title 10, CFR,
Part 1021).

11 Background

For over 50 years, DOE and its predecessor agencies have been responsible for the research, design,
and production of nuclear weapons, as well as other energy-related research and development efforts.
DOE’s weapons production and research activities generated hazardous, mixed, and radioactive waste
products. Past disposal practices have led to the contamination of soils, sediments, and groundwater
with complex and exotic mixtures of compounds. This contamination and its associated costs and
risks can be considered a “Cold War Mortgage,” and represents a major concern to DOE and the
public (DOE 1995a). Within DOE, the Office of Environmental Management (EM) is responsible for
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managing the cleanup efforts. Currently, EM has 353 cleanup projects at 53 sites in 30 states and
territories of the U.S. (BEMR 1995; Accelerating Cleanup: Paths to Closure 1998). The 53 sites span
a range of geologic, hydrologic, and climatic conditions. The differences in these conditions can have
a large impact on the cost, efficiency, and practicability of any single remediation technology. In
addition, EM believes that the remediation
approaches for many of these sites are

inadequate or unacceptable due to excessive The high costs, long duration, and

costs, long remediation schedules, or technical challenges associated with
generation of secondary wastes (Subsurface remediating the subsurface contamination
Contaminants Focus Area [SCFA] Web site at DOE sites present a significant need for
Problem Statement 1999; and SCFA Annual | fundamental research in the biological,
Report 1997). With 200 million cubic chemical, and physical sciences that will
nqet.ers of contaminated sgdlment and 600 contribute to new and cost-effective

billion gallons of c.ontamlnated groundwater, solutions.

EM estimates the life cycle costs of the

cleanup (over 75 years) at close to $189

billion to $265 billion (DOE 1998a). The

high costs, long duration, and technical challenges associated with remediating the subsurface
contamination at DOE sites present a significant need for fundamental research in the biological,
chemical, and physical sciences that will contribute to new and cost-effective solutions.

One possible low-cost approach for remediating the subsurface contamination of DOE sites is through
the use of a technology known as bioremediation. Bioremediation has been defined as the use of
microorganisms to biodegrade or biotransform hazardous organic contaminants to environmentally
safe levels in soils, subsurface materials, water, sludges, and residues. While bioremediation
technology is promising, DOE managers and non-
DOE scientists have recognized that the fundamental

Bioremediation has been defined scientific information needed to develop effective
as the use of microorganisms to bioremediation technologies for cleanup of the legacy
biodegrade or biotransform waste Sites iS lacking in many cases. DOE belieVCS

that field-based research is needed to realize the full

hazardous organic contaminants - - h
potential of bioremediation.

to environmentally safe levels in
soils, subsurface materials, water,

] For a number of years, one of OBER’s missions has
sludges, and residues.

been to fund basic research in areas related to
bioremediation. Recently, OBER recognized the
need to obtain new fundamental scientific
information on bioremediation to assist DOE's legacy waste cleanup needs. During 1995 and 1996,
OBER held a series of workshops with scientists and engineers from the DOE sites, the scientific
community, and the private sector. The workshops identified a series of key themes to meet the needs
identified by DOE and the scientific community, and to guide OBER’s development of a new, field-
based, fundamental research program in bioremediation. The major themes included:

* interdisciplinary fundamental research focused on complex contaminated subsurface systems;

* field research centers to serve as vehicles for integrating research, identifying crucial research
needs, and focusing the program on DOE's most significant problems;

» ethical, legal, and social issues associated with bioremediation to be identified and addressed;
» linkages to other, related programs to be established and maintained.
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OBER subsequently combined the bioremediation-related elements of several former and existing
OBER programs, including the former Subsurface Science Program (SSP), with other resources, and
reorganized portions of its research efforts to focus on fundamental bioremediation research to create
anew NABIR Program. OBER then began the planning and internal scoping processes to develop
the proposed field component of the program that would implement the key themes, and form the
proposed action for the NABIR EA.

In October 1996, Dr. Martha Krebs, Director of the Office of Science, signed a NEPA Determination
for the preparation of an EA. At that time, OBER’s budget for the NABIR program was $40 million
per year for the ten-year life of the program. In addition, OBER planned to select up to three FRCs
for immediate operation upon completion of the NEPA review. Also, OBER intended to conduct
genetically engineered microorganism (GEM) research. Since 1996, OBER’s funding for the NABIR
Program has been significantly reduced to $15 million per year) and therefore could establish only
one FRC at this time. Following careful consideration and communication with scientists in the field
of bioremediation, OBER has decided not to pursue research using GEMs (see Section 1.2.1 for
additional details).

1.2 Description of the Existing NABIR Program

The NABIR Program is a ten-year fundamental research program designed to better understand the
biotic and abiotic processes in the subsurface, to understand how to control and accelerate these
processes, and to provide dedicated field sites for small-scale (less than one acre and to depths of less
than 75 feet) field-based research. (See Appendix C for details on management of the NABIR
Program.) The program is directed at the specific goal of supporting fundamental research to
understand bioremediation processes on complex mixtures of heavy metals and radionuclides in the
subsurface. The NABIR Program supports the funding of laboratory-based research as well as
computer modeling and other types of research. Currently funded research focuses on the subsurface
environment, and includes investigations of both the saturated (e.g., groundwater) and unsaturated
(e.g., vadose) zones.

The NABIR Program will only be funding basic fundamental research on promising new methods
and technologies that might have the potential to be used by another part of DOE or some other
agency for a full cleanup at a future time. The NABIR Program will not fund a DOE Environmental
Management cleanup project involving the use of bioremediation. Research involving organic
contaminants is only considered to the extent that it influences the primary goal of understanding the
fundamental biogeochemical factors that
affect bioremediation of heavy metals and

radionuclides. Research to evaluate the risk The NABIR Program is a ten-year
to humans or to the environment, and fundamental research program designed to
research on phytoremediation are outside the better understand the biotic and abiotic

scope of the NABIR Program. Finally, the

NABIR Program will not fund any research
that would involve the use of microbes that how to control and accelerate these

are human pathogens and field releases of processes, and to provide dedicated field sites
any GEMS. for field-based research.

processes in the subsurface, to understand

NABIR-funded projects require short-term use of field sites with specific geologic or hydrologic
characteristics. The NABIR Program calls these Short-Term Experimental Field Sites (STEFS), and
distinguishes them from an FRC. STEFS are small-scale field research areas for special studies that may
be on or oft DOE lands. STEFS are not user facilities, and they accommodate only a few focused projects
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and a few researchers for very short duration. STEFS have characteristics that are analogous to the range
of hydrologic and geologic conditions (e.g., rainfall, groundwater, soil types) on DOE sites; however, these
sites have been used primarily for subsurface characterization. These sites provide useful technical
information for research that would be conducted at the proposed FRC. STEFs may also serve as “sites of
opportunity” for collection of small volumes of sediment and groundwater (1.3 cubic yard [less than one
cubic meter]) for lab-based experiments. STEFS have no on-site staff, permanent trailers or laboratories.
STEFS are not in the scope of analysis in this EA but are provided as examples of research similar to that
proposed by NABIR.

An example of a STEFS is in Oyster, Virginia. For several years, NABIR investigators have been
conducting fundamental research into the mechanisms by which microorganisms are transported in the
subsurface environment of unconsolidated sediments (sand) on non-DOE land. Scientific knowledge
gained from this research in a simple system of unconsolidated sediments is useful to the broad community
of NABIR researchers. Appendix F contains NEPA documentation for the Oyster Site.

1.2.1 Existing Science-Based Program Elements

The NABIR Program is an integrated effort containing seven interrelated science-based technical program
elements (Figure 1-1). A societal/legal/educational program element also investigates the societal issues
and concerns associated with bioremediation. The first five of the science elements study the biology of
microorganisms, their ecology and physical environment, their effects on various contaminants, and
various mechanisms to enhance or accelerate their bioremediative processes. The sixth science element
provides the means to assess and quantify these processes. The last scientific element integrates research
results so that predictive models can be developed.

Biotransformation and Biodegradation—Research focused on understanding the mechanisms of how
microorganisms actually transform, degrade, and immobilize complex contaminant mixtures into
detoxified materials.

Community Dynamics and Microbial Ecology—Research focused on the natural ecological processes and
interactions of biotic and abiotic components of microbial subsurface ecosystems in order to understand
their natural influence on the degradation, persistence, and toxicity of mixed contaminants.

Biomolecular Science and Engineering—Research in molecular and structural biology focused on
improving the efficiency of bioremediation activities by genetically modifying molecules and organisms to
detoxify contaminants of concern to DOE. This research would be conducted strictly in a controlled
laboratory setting. There would be no field-based research with genetically modified molecules or
organisms at FRCs.' Therefore, biomolecular science and engineering are not part of the proposed action
assessed in this EA.

! Scientists have been investigating the use of genetically engineered microorganisms (GEMs) for bioremediation.
Genetic engineering is the manipulation of genes to enhance the metabolic capabilities of an organism (LBNL NABIR
Primer, January 1999). While the NABIR Program is funding laboratory-based genetic engineering research, at this
time, the release of a GEM, according to the EPA definition (TSCA Final Rule, 1997), in the field is not considered to
be a part of the NABIR Program. NABIR Program management has determined that the fundamental laboratory
research that is prerequisite to the introduction of GEMs for radionuclides and heavy metals in the field has not
progressed scientifically to the point where the NABIR Program use of such GEMs in the field within the immediate
future can be reasonably assumed, planned or approved. NABIR Program management will re-evaluate at a later time
the status of GEMS research to determine whether the program will ever support GEMs research in the field. The final
decision on whether to include GEMs field research as part of the future NABIR Program would be evaluated in a
separate NEPA process, when appropriate.
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Biogeochemical Dynamics—Research focused on understanding the relationships among several
environmental factors that interact or interfere with the survival, growth, and activity of microbial
communities and their ability to bioremediate contaminants. The environmental factors are related to
the dynamic relationships among geochemical, geological, hydrological, and microbial processes.

Bacterial Transport—Research focused on bioaugmentation of bioremediation by the addition of
microorganisms. Microbial degradation activity might be enhanced by altering the flow and transport
of microorganisms. This element would develop effective methods for accelerating and optimizing
bioremediation rates.

Assessment—Research focused on developing methods to measure, monitor, and characterize the
success of bioremediation processes and the rates at which they work.

System Engineering, Integration, Prediction, and Optimization—Research focused on integrating the
results of all of the program elements and on synthesizing the information so that the effectiveness of
bioremediation can be predicted and optimized.

The NABIR program is based on an interdisciplinary research approach to the study of
bioremediation. Each science program element supports researchers from a broad spectrum of
disciplines besides microbiology; other disciplines include, biology, ecology, hydrology, geology,
chemistry, and computer modeling. Some of these researchers conduct independent research studying
individual problems within a science element. Other projects involve collaborative efforts on specific
problems and include researchers from various science program elements to draw on a variety of
different perspectives, disciplines, and experiences.

1.2.2 Facilitating Coordination/Communication of Research Opportunities and
Results

The NABIR Program is managed by a team of program managers from OBER. The management
team’s areas of responsibility involves overall management of research funded under the NABIR
Program, and would include the management of a proposed FRC, including the management of
potential risks to the human environment. Specifically, two OBER program managers coordinate
the NABIR Program (co-coordinators); several OBER program managers provide leadership for a
number of technical areas of focus (elements) within the NABIR Program (program element
managers); and one OBER program manager would oversee the NABIR FRC (field activities
manager). The NABIR Program co-coordinators and the program element managers are
responsible for developing and soliciting new research for the NABIR Program through the
publication of research announcements in the Federal Register.

A critical role for the management of the NABIR Program is to facilitate the coordination and
communication of research opportunities and results of NABIR-funded research. This coordination
and communication is fostered through an annual meeting at which investigators are encouraged to
present the results of their research. In addition, the NABIR Program periodically sponsors small
workshops on specific topics of interest to investigators. Publication of peer-reviewed research in
open scientific literature is strongly encouraged, as is participation in open scientific meetings.

In addition to OBER program managers, OBER uses national experts in bioremediation from
several DOE National Laboratories. Their efforts are consolidated under the NABIR Program
Office. The role of the NABIR Program Office is to assist OBER program managers with the
development of technical documents and communication tools to facilitate communication among
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researchers and other interested parties. For example, in addition to providing assistance with the
annual meeting, the NABIR Program Office currently provides information concerning ongoing
bioremediation research on the World Wide Web, (http://www.lbl.gov/NABIR), and distributes a
NABIR Program newsletter. Recently the NABIR Program Office developed a primer on
bioremediation for use by researchers and other interested parties (LBNL NABIR Primer January

1999, available from OBER.)

Individuals external to DOE are also asked to provide advice to OBER concerning the NABIR
Program and to assist with communication and coordination of NABIR Program research. A
NABIR subcommittee of the Biological and Environmental Research Advisory Committee
(established by the Federal Advisory Committee Act) has been established to: a) advise OBER
program managers on future research directions in bioremediation, b) ensure coordination with
other, complementary federal programs, and c) identify opportunities for leveraging scientific and

infrastructure investments.

1.3  Purpose and Need

DOE faces a unique set of challenges associated with cleaning up waste at its former weapons
production and research sites. These sites contain complex mixtures of contaminants in the
subsurface, including radioactive compounds. In many cases, the fundamental field-based scientific
information needed to develop safe and effective remediation and cleanup technologies is lacking.

DOE needs fundamental research on the use of
microorganisms and their products to assist DOE in
the decontamination and cleanup of its legacy
waste at DOE research and production sites (i.e.,
historic wastes generated by DOE’s weapons
research and production).

The existing NABIR program to-date has focused
on fundamental scientific research on a laboratory
scale. Because subsurface hydrologic and geologic
conditions at contaminated DOE sites cannot easily
be duplicated in a laboratory, the DOE needs a
field component to permit existing and future
laboratory research results to be field-tested on a
small scale. Such field-testing needs to be
conducted under actual legacy waste field
conditions representative of those that DOE is most

DOE needs fundamental research on
the use of microorganisms and their
products to find new bioremediation
technologies that could assist DOE in
its nationwide waste cleanup effort.
Because subsurface hydrologic and
geologic conditions at contaminated
DOE sites cannot easily be duplicated
in a laboratory, DOE needs a field
component to permit existing and
future laboratory research results to
be field-tested.

in need of remediating. These field conditions should be as representative as practicable of the types
of subsurface contamination conditions that resulted from legacy wastes from the nuclear weapons
program activities. They should also be representative of the types of hydrologic and geologic

conditions that exist across the DOE complex.
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2.0 PROPOSED ACTION AND ALTERNATIVES

2.1 Proposed Action

DOE’s proposed action is to select and operate a field research center component of the NABIR
Program through the use of an FRC. FRC-focused research would allow NABIR Program managers
to apply an integrated approach to the program’s overall goal of understanding the fundamental
biogeochemical processes that determine the success of any bioremediation technology. The FRC
would be of sufficient size to accommodate multi-investigator studies over the ten-year lifespan of the
NABIR Program.

The proposed FRC would consist of contaminated and
uncontaminated background areas on DOE lands. Within
these areas would be small test plots (less than one acre), select and operate a field
along with supporting field site trailers and existing research center component of
laboratory facilities. The areas would serve as the primary the NABIR Program through
field site for small-scale basic bioremediation research the use of an FRC.

The proposed action is to

activities. The types of activities that could occur at the
proposed FRC can be categorized into passive and active
site characterization, obtaining research—quality samples, and in situ research. Because the activities
at the proposed FRC would be undertaken in an area limited to less than an acre and a depth of 75
feet, the scale of research activities would be considered small (for a detailed description of the
proposed action at the FRC see Appendix A).

Passive subsurface characterization activities are described as non-intrusive (e.g., ground penetrating
radar, electromagnetics, and resistivity) and intrusive (e.g., seismic tomography, radar, direct push
penetrometer, creation and use of injection/extraction wells). Active characterization can be defined
as the addition of some substance (e.g., air, non-toxic chemical tracers such as bromide, or a gas tracer
such as helium or neon) to the subsurface under controlled conditions. These active characterization
studies would allow the NABIR investigators to better understand the hydraulic properties of the
subsurface, provide a detailed understanding of groundwater flow paths and the speed at which
groundwater and other substances might move through the aquifer, and could assist in determining
additional chemical and physical properties of an aquifer. These activities would allow researchers to
better understand the subsurface environment.

The FRC would be a primary source for groundwater and sediment samples for NABIR investigators.
Obtaining research-quality samples would be critical to the research conducted under the NABIR
program at the FRC. Groundwater would be sampled by pumping water from existing wells or by
installing new wells. Approximately 200 groundwater samples per year would be expected. These
would be small quantity samples, approximately one liter each and totaling less than 20,000 gallons
(76,000 L) per year, and would not change the groundwater flow rates or availability of groundwater.
Approximately 600 core samples of sediments would be taken over the ten-year life of the proposed
FRC through the use of a drill rig or split-spoon sampler. Again, the sediment samples would be
small in volume (approximately less than one cubic meter) and the drilling holes would be backfilled
when no longer needed.

Collection and transportation of samples within the boundaries of the host DOE site would follow
existing DOE procedures and meet all environmental, safety and health requirements. Samples could
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be shipped offsite to researchers at universities and commercial laboratories. Any shipment of
hazardous materials to or from an FRC would follow U.S. Department of Transportation Hazardous
Materials Regulations.

Approximately 40 in situ research activities would be conducted over the ten-year life of the proposed
FRC. Two types of in situ research activities are proposed to take place — biostimulation and
bioaugmentation. Biostimulation would involve introducing substances into the subsurface to
stimulate naturally occurring microorganisms iz sifu to bioaccumulate or transform a heavy metal or
radionuclide.

Biostimulation activities might include: 1) injection of electron donors or electron acceptors to change
part of the chemical environment of the subsurface so that it is more favorable for microbial activity
or growth, 2) injection of gases or nutrients to stimulate the growth of selected microorganisms, 3)
injection of chelators to test the extent of contaminate mobilization, or 4) injection of surfactants to
reduce the toxicity of a specific contaminant to microorganisms.

Bioaugmentation would involve the injection of additional microorganisms (either native or non-
native) into the subsurface to either bioaccumulate heavy metals or radionuclides, or transform them
such that they become less toxic or less mobile in the subsurface.

With the exception of the proposed placement of temporary work/sample preparation trailers at the
test plots, there would be no new construction involved with the operation of the proposed FRC.
Existing utilities would be used. Heavy equipment (e.g., drill rigs, brush hogs, augers) would be used
when necessary for site clearing prior to conducting research at the background or contaminated sites.
The equipment would be used for short periods of time. Best management practices and all
applicable rules and regulations would be followed during the use of equipment.

2.2 Alternatives

2.2.1 Alternatives Identification Process

OBER has used a systematic three-phased process to identify suitable alternative sites for the location
of a proposed FRC. In Phase I, mandatory requirements for an FRC were identified, along with DOE
sites that met the requirements. In Phase II, preferred characteristics were developed and provided to
the DOE sites along with a request for proposals. Phase III involved a peer review of DOE sites that
submitted scientific/technical proposals to be the first FRC.

2211 Phase I: Mandatory Required Criteria

Phase I of the process began by identifying the mandatory requirements of an FRC location. The two
mandatory requirements were that the FRC: (1) must be located at a DOE site; and (2) must have
legacy waste produced during research, design, and production of nuclear weapons or other energy-
related research and development.

In October 1996, OBER requested a statement of interest from an array of DOE sites that met the
initial mandatory requirements. The following eight sites expressed an interest in competing for FRC
status: 1) PNNL/Hanford Site, WA; 2) Idaho National Engineering and Environmental Laboratory,
ID; 3) Lawrence Livermore National Laboratory, CA; 4) Los Alamos National Laboratory, NM; 5)
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Nevada Test Site, NV; 6) ORNL, TN; 7) Sandia National Laboratory, NM; and 8) Savannah River
Site, SC.

2.2.1.2 Phase II: Preferred Characteristics

Under Phase II of the site-selection process, OBER developed a set of Preferred Characteristics for an
FRC location. The NABIR program managers, staff from the NABIR Program Office, and others
developed the characteristics. The characteristics were used to further screen the array of interested
DOE sites. They are as follows:

Ownership—All proposed FRC field sites should be located on DOE-owned lands. Proposed field
sites would be expected to be on government-owned, contractor-operated DOE sites.

Field site characteristics—The proposed FRC should include one primary contaminated area and one
uncontaminated background area with comparable hydrology and geology. The contaminated site
should preferably offer both a contaminated vadose zone and zone of saturation. At a minimum, the
zone of saturation needs to be contaminated. Hydrologic control of the FRC and the contaminated
plume(s) needs to be as complete as possible.

Site size and duration—The contaminated and background areas must be of sufficient size to
accommodate subsurface sampling and in situ research over the ten-year lifespan of the NABIR
Program.

Access—Access to the proposed field sites should be controlled to accommodate ES&H concerns, but
should be easily accessible to outside (non-DOE) researchers funded under NABIR. A capability for
subsurface drilling and other sampling/monitoring equipment and year-round access would be
required.

Types of contaminants—Both radionuclides and heavy metals should be present at the contaminated
area. The proposed field sites would need to provide easy access to the subsurface. Contaminants or
the contaminated plume at the contaminated area could not be located under a building or structure
(roads excluded.)

Levels of contamination—At least part of the proposed contaminated area should contain sufficient
levels of contamination to require monitoring or eventual cleanup action.

Source terms of contamination—The source term of contamination, e.g., landfills, tanks, trenches,
etc., if still active, should be reasonably well defined and consistent over the ten-year lifespan of the
NABIR Program.

In January 1999, the eight potential FRC candidates (as identified above) that responded to the call for
statements of interest were provided these preferred characteristics and other solicitation materials.
The candidates were asked to conduct their own systematic site-selection processes to identify
specific field locations on their DOE sites for their proposed FRC. In addition, OBER requested that
the candidates submit specific information that could be used to support the review and analysis of the
potential environmental impacts. Of the eight candidate sites, only two felt that they had field
locations that met the preferred characteristics. Those two sites submitted proposals that contained
scientific/technical, management and cost information. (That information is included in the
description of the proposed action and the description of the affected environment at the two sites
analyzed in this EA.)
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2.2.1.3 Phase llI: Scientific Peer Review

Phase III of the process involved peer review of the scientific/technical proposals. The peer review
process included both a review of the written scientific/technical proposals as well as an onsite visit
and interviews. The two FRC candidate sites met the criteria and had the preferred characteristics for
an FRC, and they responded with proposals and with information to support the environmental
analysis. These two sites, therefore, represent the array of reasonable alternative sites for the
proposed FRC:

*  Oak Ridge National Laboratory/Y-12 Site, Oak Ridge, Tennessee

* Pacific Northwest National Laboratory/DOE Hanford Site, Richland, Washington
2.2.2 Alternative One: Oak Ridge National Laboratory/Y-12 Site

Oak Ridge National Laboratory (ORNL) has recommended that the host site for the proposed FRC
would be the Y-12 Site on the Oak Ridge Reservation. The proposed FRC would include a 243-acre
(98-ha) previously disturbed contaminated area and a 404-acre (163-ha) background area on the Y-12
Site. The proposed contaminated area would be used for conducting experiments on contaminated
groundwater and subsurface sediments. The proposed background area would provide for
comparison studies in an uncontaminated area. The proposed contaminated area and background
areas would be located in Bear Creek Valley (BCV). The BCV is approximately ten miles (16
kilometers [km]) long and extends from the eastern end of the Oak Ridge Y-12 Site to the Clinch
River on the west. Bear Creek is a tributary to East Fork Poplar Creek, which drains into the Clinch
River at the East Tennessee Technology Park. Except for the extreme eastern end of the
contaminated area of the proposed FRC, the area is outside of any security fences, adjacent to public
use roads, but protected from unwarranted passersby. Initially, test plots of less than one acre would
be situated in proximity to the S-3 Ponds Site parking lot. (See Section 3.0 for maps and a detailed
description of the proposed FRC affected environment). A Remedial Investigation Report was
completed on the Bear Creek Valley in 1997; the report provided a significant amount of
characterization data on the S-3 Ponds Site as well as other areas of the BCV.

The soils of the contaminated area include low levels of uranium, technetium-99 (Tc”), strontium,
nitrate, barium, cadmium, boron, and volatile organic contaminants (VOCs). Contaminants in the
groundwater include uranium, Tcgg, strontium, nitrate, barium, cadmium, boron, mercury, chromium,
and VOCs.

There would be no new construction needed for operation of the FRC. Existing ancillary facilities
(e.g., equipment sheds) would be used to support FRC activities. Staff and researchers would use
existing facilities at ORNL, including offices and research laboratories. An existing office trailer near
the S-3 Ponds Site could be used for FRC purposes.

2.2.3 Alternative Two: Pacific Northwest National Laboratory/Hanford 100-H Area

Pacific Northwest National Laboratory (PNNL) has recommended the 100-H Area of the Hanford
Site for an FRC. The proposed FRC would include a contaminated area that encompasses a tract
approximately 2,950 feet long by 2,300 feet wide (900m by 700m). The shape of the contaminated
area is irregular so that other construction and waste-remediation activities planned and on-going
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could continue uninterrupted. Two smaller background areas are located just southeast and southwest
of the contaminated area. Test plots of approximately one acre would be established within the
background and contaminated areas. (See Section 3.0 for maps and a detailed description of the
affected environment). The proposed contaminated area would be used for conducting experiments
on contaminated groundwater and subsurface sediments. The proposed background areas would
provide for comparison studies in uncontaminated areas. Although the 100-H Area has several
operable units that are included in a Tri-Party Agreement (between DOE, U.S. EPA and the State of
Washington) very little site characterization has taken place in the proposed FRC areas (DOE 1993).

The primary surface water closest to the proposed FRC is the Columbia River. At the closest point,
the FRC boundary is located approximately 215 feet (60 m) from the Colombia River. The 100-H
Area is closed to the public.

Soil contaminates include uranium, technetium-99 (T¢”), strontium, and chromium. Contaminants in
the groundwater include uranium, Tc”, nitrate, and chromium.

There would be no new construction needed for operation of the FRC. Ancillary facilities would be
used to support the FRC activities. Staff and researchers would use existing facilities at PNNL,
including offices and research laboratories. Space in existing trailers at the 100-H Area would be
available for use by FRC staff and researchers.

2.2.4 Preferred Alternative

Based on results of peer review of the scientific/technical proposals, on-site visits, and on the
assessment of environmental impacts provided in this EA, DOE’s preferred alternative is the
ORNL/Y-12 Site.

2.2.5 No Action

The No Action Alternative consists of not implementing a field-based component to NABIR by not
selecting or operating an FRC. This would result in continuing the NABIR Program’s laboratory-
based fundamental research approach as it is currently conducted by OBER, but without the benefit of
focused and integrated field testing under controlled outdoor conditions that represent actual legacy
waste cleanup situations. Specifically, fundamental bioremediation research supported by OBER
would not integrate laboratory-based research with field-based research from FRC sites. Research
would be less likely to occur in a way that permitted laboratory findings to be field-tested. The No
Action Alternative does not satisfy the purpose and need.
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